T o date, there have been few comparison studies between rosiglitazone and pioglitazone (1,2) and none of the two thiazolidinediones (TZDs) as a third agent in triple oral therapy. In February 2003, pioglitazone replaced rosiglitazone as the TZD on the pharmacy formulary at our hospital. This gave us the opportunity to compare the effectiveness of rosiglitazone and pioglitazone added to type 2 diabetic patients already on maximum (tolerated) doses of metformin and a sulfonylurea agent whose HbA 1c (A1C) levels did not meet the American Diabetes Association goal of Ͻ7.0%.
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RESEARCH DESIGN AND
METHODS -Our diabetes clinic treatment algorithm mandates starting small doses of either a sulfonylurea agent or metformin and increasing the dose every 2 weeks until either a fasting plasma glucose (FPG) concentration of Ͻ130 mg/dl is attained or a maximal (tolerated in the case of metformin) dose is reached. If the FPG concentration remains Ͼ130 mg/dl, the alternate drug is added and also increased every 2 weeks. When the FPG goal is achieved, further therapeutic decisions are based on A1C levels measured 2-3 months later. Only when both agents are maximized and either the FPG concentration 2 weeks after the last increase remains Ͼ130 mg/dl or an A1C level is Ն7.0% 2-3 months after the FPG goal is reached, or at any time thereafter, is a maximal dose of a TZD added. The maximal dose is used because it can take up to 4 months to see a maximal response. If lower TZD doses are used initially and titrated upward, the patient can remain out of control for up to a year before insulin is started.
Four months after adding the TZD, we decided whether triple oral therapy had been successful. We chose an A1C level of Յ7.5% to designate success and not start insulin (which necessitates significant lifestyle changes) because there was only a slight increase in the development or progression of retinopathy and/or nephropathy in patients with mean A1C levels between 7 and 8% (3-7). Only when A1C levels exceeded 7.5% (measured 4 months after starting the TZD or subsequently) was bedtime insulin started.
The study design was a retrospective chart review of 104 adult type 2 diabetic patients followed in our diabetes clinic. The criterion for inclusion was taking a TZD for at least 4 months in patients who had failed maximal (tolerated) doses of metformin and a sulfonylurea agent. Comparisons were made in patients at 4 months, and those with successful outcomes (A1C Յ7.5%) were followed for 8 more months. The responses of 56 consecutively treated patients, in whom 45 mg pioglitazone was added, were compared with 48 patients receiving 8 mg rosiglitazone, as reported previously (8) . (2 g) (3 had increased serum creatinine concentrations). The initial A1C level was 9.5 Ϯ 2.1%, which decreased to 7.4 Ϯ 1.1% 4 months later. Thirty-five (62%) patients achieved A1C levels Ͻ7.5% at 4 months. Of these 35 patients, 22 (63%) were still responding at 1 year. Of those patients controlled at 4 months but not on pioglitazone at 1 year, A1C levels rose to Ͼ7.5% in seven patients (21%) and six patients (17%) were lost to follow-up.
RESULTS
We compared the above results to a prior study of rosiglitazone added to maximal (tolerated) doses of metformin and a sulfonylurea agent (8) in 48 patients with similar baseline characteristics (17 men and 31 women, aged 51 Ϯ 12.7 years, diabetes duration 7.7 Ϯ 6.1 years, and BMI 31.2 Ϯ 7.4 kg/m 2 ). Their baseline A1C level was 9.3 Ϯ 1.5%, which decreased to 7.5 Ϯ 1.5% 4 months later. Of these 48 patients, 31 (65%) achieved A1C levels Ͻ7.5% at 4 months. Of the 31 patients controlled at 4 months, 19 (61%) were still responding at 1 year. Of those patients not on rosiglitazone at 1 year, A1C levels rose to Ͼ7.5% in eight patients (26%), edema developed in two patients (6%), and two patients (6%) were lost to follow-up.
Individual responses to both TZDs are shown in Fig. 1 .
CONCLUSIONS -One head-tohead, randomized, blinded clinical trial that compared maximal doses of rosiglitazone and pioglitazone in drug-naïve type 2 diabetic patients showed similar glycemic control after 24 weeks (2) . "Troglitazone switch studies," in which patients who had been previously treated with troglitazone were switched to either
rosiglitazone or pioglitazone (9 -13), and retrospective medical record analyses (1, 12, 14, 15) demonstrated that changes in glycemic control were similar with rosiglitazone and pioglitazone.
We have now shown that adding a maximal dose of TZD to patients in whom maximal (tolerated) doses of metformin and a sulfonylurea agent failed to achieve the American Diabetes Association's A1C goal level of Ͻ7% lowers the value from 9.5 to 7.4% (pioglitazone) vs. 9.3 to 7.5% (rosiglitazone) after 4 months. Using a goal A1C level of Յ7.5% for our triple oral therapy for reasons cited above, 62% of pioglitazone-treated patients and 65% of rosiglitazone-treated patients were successfully treated after 4 months. Of these, 63% of pioglitazone-treated patients and 61% of rosiglitazone-treated patients were still responding at 1 year. Deteriorating control (A1C Ͼ7.5%) was the main reason for patients failing triple therapy and starting insulin.
In conclusion, rosiglitazone and pioglitazone are equally effective in triple oral therapy. Approximately two-thirds of patients on maximal (tolerated) doses of metformin and a sulfonylurea agent initially responded to a maximal dose of either rosiglitazone or pioglitazone at 4 months, and ϳ60% of those were still at goal at 1 year. Although most patients on triple oral therapy may eventually require insulin, we prefer to keep patients on oral medications to minimize their changes in lifestyle as long as appropriate control can be maintained. We do not hesitate to start insulin once that is no longer possible. (8) 
